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Docket No.: 20136-0031 8-US 
(PATENT) 

IN THE UNm;i> STATES PATENT AND TRADEMARK OFBICE 



In re Patent Application of: 
Cyprian E. Uzoh et al. 

/x«,^.ia« CorrfimationNo.: 6678 

Application No.: 09/611,955 

Art Unit: 2811 

Filed: July 6, 2000 

For METHOD TO SELECTIVELY FILL Examiner: H. K. Vu 

^^^l^^^^VS^ WITH CQNPUCnVEjgTAL_ 

APPF AT /BRIEF 

. , ^ , , ' 11/21/2006 HDEHESSi 00000066 090456 09tiI85S 

MS Appeal Bnef- Patents 01 FCsl402 500.00 DA 

CoDunissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Dear Sir: 

Asre<iuiredunder§41.37(a).tMsbnefismedmorethantwornonti.aftertheNotioe^ 
^peaimedin^iscaseonSeptemberl8,2006,andisinfUrtheranceofsaidNoUc^ 

The fees required under § 41 .20(b)(2) ate dealt with in the accompanying 
TRANSMTTTAL OF APPEAL BRIEF. 

This brief contains items under the following headings as requiredby 37 § 41-37 
andM.P.E.P. § 1206: 

I Real Party In Interest 

li Related Appeals and Interferences 

m. Status of Claims 

iv Status of Amendments 

v' Summary of Claimed Subject Matter 

vi. Grounds of Rejection to be Reviewed on Appeal 

VII. Argument 

YjII_ Claims 



Appendix A Claims 
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Appendix B Evidence 
Appendix C Related Proceedings 

I REAL PARTY IN INTEREST 

Therealparty in interest for this appeal is: MtemationalBusinessMachto^^ 



n BElATEDAPPEALS,INrERFERENCES,ANDK;DIClALI^OCE^^^^ 

There are no olher appeals, interferences, or judidd proceedings wM 
affe.torbedirecUyaffectedbyorhaveabeaxingontheBoard'sdecisioninth,sappeal- 

m. STATUS OF CLAIMS 

A. Total Number of Claims in Application 
There are 32 claims pending in application. 

B. Current Status of Claims 

1. Claims canceled: 1-24 

2. Claims withdrawn from consideration but not canceled: 0 

3. Claims pending: 25-32 

4. Claims allowed: 0 

5. Claims rejected: 25-32 

C Qaims On Appeal 

The claims on appeal are claims 25-32 



IV. STATUS OF AMENDMENTS 

AppHcant did not file an Amendment After Final Rejection. 
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V. «n,xtiQ« Docket No.: 2013M0318-US 

Application No.: 09/611,955 < .. v.i;,..*i# 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

Thepresentinventionrelatestoasemiconductorstructiire- The 

semiconductor stricture of the present invention as recited in independent claim 25 
comprises a semiconductor substrate (see page 6, line 1 3 and page 22, ongmal claim 
25 Unes 1 and 2). a recess 2 located in at least one m^or surface of the semiconductor 
substrate (seepage 1, Unes 14-16; Figure 1; page 22, original claim 25, lines 2 and 3; 
and ori^nal abstract of disclosure); 

an electrical insulating layer 3 located over the at least one major surfece 
and in said recess (page 7, lines 20-23 and Figure 1); 

a conductive barrier 4 located over the insulating layer in the recess and 
over the at least one major surface (page 8, lines 1 and 2 and Figure 1); 

aplatingseed layer 6 over the conductive barrier within the recess only 
(page 6, lines 17-19; page 8, lines 18-19; Figure 1; original claim 25, lines 5-7); and 

a conductive metal 8 in the reces. only (page 6, lines 19-20; page 10, Imes 
4-5; Figure 3; page 23. original claim 25, lines 7-8). 
According to claim 26, the barrier 4 comprises a layer of tantalum nitride adjacent said 
insulatinglayer and a layer of tantalum above said tantalum nitride layer (page 8, hnes 1-8). 

Accordingtoclaim27.thetantalumnitridelayerisaboutl5toabout500A^clcand 
said tantalum layer is about 500 to about 5000 A thick (page 8, hnes 1-1 1). 

According to claim 28, the seed layer 6 is copper (page 8. lines 20-21). 

According to claim 29. the copper seed layer 6 is sputtered copper (page 8. lines 20-21). 

According to cldm30.thecopperseedlayer6isaboutl00 to about 2000Atinck(pa^^ 
8, lines 26-27). 

According to claim 31, the conductive metal 8 is copper (page 10, line 4). 

3 
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AppBc^^nNo... 09/6.1^55 NOV 2 0 2008 Oo^^'-'-^O^^^^' 

Accrfng.oc.ain.32.mec»*.c«vem«a,8isab<>ut4000A»,abou,30.00»AM* 

(page 12, lines 7-8). 

VI. cmOUNDSOFBEJECnONTOBEREVIEWEDONAPPEAL 

A DO Claims 25-32 ^fythc deSniteness requirement of 35 U.S.C. iU2,^ 
paragraph fa to reciWoos conducttve tarrier located o«r rid iMul«.o. 
byerfasaid..e.»»cdoverrida.leaao«ma3orsMfa^'a.ui"aoo»du.Uve 

metal in said recesses only*'? 
B HastheExanunerestablishedthatCl.ims25and28-32areobvious^^ 

unpatentabletmder 35 USC 103 overthe dted art and namely over US Patent 
5,821,168 to Jain inview of US Patent 4,577^95 to Shibata? 



C. 



Has the Examiner established that Claims 26 and 26 are obvious and therefore 
mipatentablennder 35 USC 103 over the cited art and namely over US Patent 
5,821,168 to Jain in view of US Patent 4,577,395 to Shibata and further in v.ew of 
US Patent 6,329,284 to Maekawa? 



VIL AR<3UMENT 

A. Claims 25-32 satisfy the requirement, of 35 USC 112, second paragraph 

Claims 25-32 were rejected under 35 U.S.C. § 112, second paragraph as being 
i^iteinthenseoftheredtations-aconductivebarrier located over saidinsul^^^ 
saidrecess andover said atleastonemajor surface" and "acondnctivemetalmsa^dreces^ 

only". This rejection is not deemed tenable. 

Tl^espedflcationexpresslydisclosesprovidingaconductive barrier 1^^^^^^ 
insulation layer. For example, page 8, lines 1 and 2 state: 
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AppUcation No.: 09/611,955 

'•Next, a conductive barrier 4 is provided over the insulating layer." Also see 
Figure 3. 



Tl,e specification also expressly discloses "a conductive metal in said recesses 

only." 

Along these lines, see page 6, lines 19-22, which states: 

«An eleciioplated conductive metel is located in the recesses only . . . and not 
on other portions of the substrate." 

Also see page 10, lines 9 and 10, which states: 

"The conductive metal does not plate on the bwrier 1^?^^^^^*^^^^^^^ 
preferably plates on the seed layer." The seed layer remams m the recesses 

only (see page 6, lines 18-19). 

Accordingly, at this stage, the conductive metal only plates in the recesses, not on 
the major surface of the substrate, even though small amounts of excess of conductive 
^etal might exist above the recesses. THerefore, as stated at page 12, Unas 1 1-27 of the 
original disclosure, the conductive material 8 can then be chemically-mechamcally 
polished to remove small amounts of metal above the surface of the recesses. Typical 
polishing Slurries contdncoUoidal silica. AttMs point andprior to removal ofthebam^ 

layer 5, all of the claimed recitations are disclosed. Claiming a structure at this stage is 

entirely proper. 

It is only, ate .emoval of small amomrts of »«al above <hc surfcce of the 
recesses, is the harrier layer 5 reo.ov«l. For exarnple. see page 12, li.>es 16 arrd 17 that 

State: 

''Next, the barrier layer 5 and plated metal is removed dovm to tiie insulating 
layer 3 (see Fig. 4)." (emphasis mme) 
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For a similar disclosure, also see j&gure 7. 

B. Claims 25 and 28-32 are not rendered unpatentable by US Patent 5,821 ,168 to 
Jain in view of US Patent 4,577,395 to Shibata. 

Claims 25 and 28-32 were rejected under 35 USC 103 as being 
unpatentable over US Patent 5,821,168 to Jain in view of US Patent 4,577,395 to Shibata. 
The cited references fail to render obvious claims 25 and 28-32. 

As appreciated by the examiner, the recesses 72 in insulating layer 52 of Jain do 
not exist in a semiconductor substrate as recited in the claims. The recesses exist only on 
the substrate. In fact, the recesses (i.e. interconnect channels) in Jain referred to in the 
office action cannot exist in the semiconductor substrate since they must be present above 
the interconnects 28. Therefore, in view of the process and structure required by Jain, the 
recesses cannot exist in the semiconductor substrate. To include the recesses in the 
semiconductor substrate would be contrary to the objectives of Jain and defeat the 
purposes of the reference. 

US Patent 4,577,395 to Shibata fails to overcome the above discussed deficiencies 
of Jain with respect to rendering unpatentable the above claims since, among other 
things, Shibata is not even properly combinable with Jain. As stated above, including the 
recesses in the semiconductor substrate would be contrary to the objectives of Jain and 
defeat the purposes of Jain. Where the proposed modification would be contrary to the 
objectives of the cited reference, the rejection is not proper. For example, see In re 
Gordon, 221 USPQ 1125 (Fed. Cir. 1984). Moreover, Shibata does not include a barrier 
layer or metal in the recesses. 

C. Claims 26 and 27 are not rendered unpatentable by US Patent 5,821,168 to Jain 
in view of US Patent 4,577,395 to Shibata and fiirther in view of US Patent 6,329.284 to 
Maekawa. 
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Claims 26 and 27 were rejected under 35 USC 103 as being unpatentable over US 
Patent 5,821,168 in view of US Patent 4.577395 to SWbata and further in view of US 
Patent 6,329,284 to Maekawa. The cited references fail to render obvious claims 26 and 
27, US Patent 6,329,284 to Maekawa fails to overcome the above discussed deficiencies 
of Jain and Shibata with respect to rendering unpatentable the present claims. In addition, 
the presence of a layer of tantalum nitride and a layer of tantalum as recited in claims 27 
and 27 would not be present in Jain because of the process required by Jain which 
involves nitriding of the oxide dielecttic. See column 2, lines 35-38. To include layers of 
tantalum nitride and a layer of tantalum as menUoned by Maekawa would be contrary to 
the stated objections of Jain and therefore not an obvious modification. As mentioned 
above, where the proposed modification would be contrary to the objectives of the cited 
reference, the rejection is not proper, For example, see In re Gordon, supra. 

Discussion of Case Law of Interest 

The mere feet that cited art may be modified in the manner suggested in the 
Office Action does not make this modification obvious, unless the cited art suggest the 
desirability of the modification. No such suggestion appears in the cited art in this matter. 
The Board's attention in kindly directed to In re Lee 61 USPQ2d 1430 (Fed. Cir. 2002) In 
re Dmbiczak et al. 50 USPQ2d. 1614 (Fed. Cir. 1999). In re Gordon, 221 USPQ 1 125 
(Fed. Cir. \9U)JnreLaskawski, 10USPQ2d. 1397 (Fed. Cir. 1989) and 7« re Fn^c/i, 
23. USPQ2d. 1780 (Fed. Cir. 1992). 

In Dembiczak et al, supra, the Court at 1617 stated: "Our case law makes clear 
that the best defense against the subtle but powerfiU attraction of a hindsight-based 
obviousness analysis is rigorous plication of the requirement for a showing of the 
teaching or motivation to combine prior art references. See, e.g,. (;;.R.Rard, Inc.,v.M3 
SVS..IPC.. 157 F.3d. 1340, 1352, 48 USPQ2d. 1225, 1232 (Fed, Cir. 1998) (describing 
'teaching or suggestion motivation [to combine]' as in 'essential evidentiary component 
of an obviousness holding'), TnreRouffet 149 F.3d 1350, 1359, 47 USPQ2d. 1453, 1459 
(Fed. Cir. 1998) ('the Board must identify specifically... the reasons one of oidmary skill 
in the art would have been motivated to select the references and combine them');-". 
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The present invention could only be derived from the cited art by the use of 
"hindsight", i.e. by knowing what Applicants' invention was in advance from Applicants' 
disclosure, and then ex post facto reconstructing Applicants' invention from tiie prior art 
after a thorough search. It is impennissible under 35 U.S.C. 103 to use hindsight 
reconstruction to pick and choose among isolated disclosures m the prior art to deprecate 
the claimed invention. See In re Fine, 5 U.S.P.Q.2d 1596 (Fed. Cir. 1988). Furthermore, 
it is weU settled that hindsight reconstruction using tiie patent application as a guide 
tiirough the maze of prior art references, combining "tiie right references in tiie right way" 
so as to achieve the result of tiie claimed invention most be avoided See Grain 
Processing Corp. v. American Maize-Products Corp., 5 U.S.P.Q.2d 1788 (Fed. Cu:. 
1988). 

Vni. CLAIMS 

A copy of tiie claims involved in tiie present appeal is attached hereto as Appendix A. 
indicated above, tiie claims in Appendix A do include tiie amendments filed by Applicant on 
October 19, 2001. 

Dated: November 20, 2006 Respectfully submitted. 




Registration No.: 24,852 
CONNOLLY BOVE LODGE & HUTZ LLP 
1990 M Sti^eet, N.W., Suite 800 
Washington, DC 20036 
(202)331-7111 
(Fax) 

Attorney for Applicant 
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APPENDIX A NOV 2 0 2006 

Claims Involved in the Appeal of AppUcation Serial No. 09/61 1,955 

25. A semiconductor structure, comprising: a semiconductor substrate; a recess located 
in at least one major surface of said semiconductor substrate; an electrical insulating layer 
located over said at least one major surfece and in said recess; a conductive batrier located over 
said insulating layer in said recess and over said at least one major surface; a plating seed layer 
located over said conductive barrier within said recess only; and a conductive metal in said 
recess only. 

26. The semiconductor structure of claim 25 wheiein said barrier comprises a layer of 
tantalum nitride adjacent said insulating layer and a layer of tantalum above said tantalum nitride 

layer- 



27. The semiconductor slructure of claim 26 wherein said tantalum nitride layer is 
about 1 5 to about 500 A thick and said tantalum layer is about 500 to about 5000 A thick. 



28. The semiconductor structure of claim 25 wherein said seed layer is copper. 



29. The semiconductor structure of claim 28 wheiein said copper is sputtered copper. 



30. The semiconductor structure of claim 28 wherein said copper is about 
about 2000 A thick. 

9 
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3 1 . The semiconductor stnicture of claim 25 Avherein said conductive metal is copper, 

32. The semiconductor structure of claim 31 wherein said conductive metal is about 
4000 A to about 30,000 A thick. 
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APPENDIX B NOV 2 0 2006 

No evidence pursuant to §§ 1.130, 1.131, or 1.132 or entered by or relied upon by the 
examiner is being submitted. 
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No related proceedings axe referenced in n. above, heaice copies of decisions in related 
proceedings are not provided. 
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